Decreased repair of radiation-induced DNA double-strand breaks with cellular differentiation.
Although the majority of mammalian cells in situ are terminally differentiated, most DNA repair studies have used proliferating cells. In an attempt to understand better the relationship between differentiation and DNA repair, we have used the murine 3T3-T proadipocyte cell line. In this model system, proliferating (stem) cells undergo growth arrest (GD cells) and subsequently terminally differentiate into adipocytes when exposed to media containing platelet-depleted human plasma. Pulsed-field gel electrophoresis was used to evaluate the induction and repair of DNA double-strand breaks (DSBs) after ionizing radiation. The levels of radiation-induced DSBs in GD and terminally differentiated cells were similar, but in both cases greater than those found in stem cells at each radiation dose tested (0 to 40 Gy); these differences appear to be due to growth arrest in G1 phase. DNA DSBs were repaired with biphasic kinetics for each cell type. For terminally differentiated cells 25% of DNA DSBs remained unrejoined compared with < 10% for GD and stem cells after a repair time of 4 h. These data indicate that terminal differentiation of 3T3-T cells is associated with a reduction in the repair of ionizing radiation-induced DNA DSBs.